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7KH�7ULSOH�;�V�QGURPH�RU�7ULVRP��;�RU���;;;�LV�

DQ� DQRPDORXV� JHQHWLF� FRQGLWLRQ� GLVWLQJXLVKHG� E��
DQ�H[WUD�;�FKURPRVRPH�LQ�HDFK�FHOO�RI�WKH�ERG��RI�

D� IHPDOH�� ,Q� WKHVH� FDVHV� XVXDOO�� IHPDOHV� DUH�ZLWK�

QRUPDO�IHUWLOLW��DQG�VH[XDO�GHYHORSPHQW�VR�DEOH�WR�

FRQFHLYH�FKLOGUHQ�DQG�OHDG�SURGXFWLYH�OLYHV��7KHUH�

DUH�QR�DQ��REYLRXV�SK�VLFDO�GLIIHUHQFHV�RWKHU�WKDQ�

RIWHQ� WDOOHU�VWDWXUH� WKDQ�DYHUDJH�DQG�XVXDOO��ZLWK�

YHU�� ORQJ� OHJV�� 7KH��GRQ�W�XQGHUVWDQG� V�PSWRPV�

�EVWUDFW

7KH�7ULSOH�;�V�QGURPH� LV� DQ�DQRPDORXV�JHQHWLF�FRQGLWLRQ�GLVWLQJXLVKHG�E��DQ�H[WUD�;�FKURPRVRPH� LQ�HDFK�
FHOO� RI� WKH� IHPDOH� ERG��� 7KLV�PDQXVFULSW� LV� SUHSDUHG�ZLWK� WKH� REMHFWLYHV� RI� JLYLQJ� D� EHWWHU�XQGHUVWDQGLQJ� DQG�
VXPPDUL]LQJ� WKH� FXUUHQW� VWDWXV� RI� WKH� 7ULSOH� ;� V�QGURPH� FDVHV� DQG� WR� EH� XVHG� E�� LQGLYLGXDOV� WR� XQGHUVWDQG�
EHVW�DERXW� WKLV� DEQRUPDOLW���7KLV�V�QGURPH�ZDV� ILUVW� LGHQWLILHG� LQ� ������7KH�7ULSOH�;� IHPDOHV�DUH�XVXDOO��ZLWK�
QRUPDO�IHUWLOLW��DQG�VH[XDO�GHYHORSPHQW��VR�DEOH�WR�FRQFHLYH�FKLOGUHQ�DQG�OHDG�SURGXFWLYH�OLYHV��0RVWO��WKHUH�DUH�
QR�DQ��REYLRXV�SK�VLFDO�GLIIHUHQFHV�RWKHU�WKDQ�RIWHQ�WDOOHU�VWDWXUH�WKDQ�DYHUDJH�LQ�WKHVH�FDVHV��,Q�VRPH�FDVHV�WKH�
V�PSWRPV�PD��EH�PRUH�DSSDUHQW�LQFOXGLQJ�GHYHORSPHQWDO��SV�FKRORJLFDO�DQG�EHKDYLRUDO�SUREOHPV�DQG�PD��OHDG�
WR�D�QXPEHU�RI�RWKHU�LOO�KHDOWK�LQFOXGLQJ�ZRUN��VFKRRO��VRFLDO�DQG�UHODWLRQVKLS�SUREOHPV�OLNH�OHDUQLQJ�GLIILFXOWLHV�
DQG� GHOD�HG�GHYHORSPHQW� RI� VSHHFK� DQG� ODQJXDJH� VNLOOV�� GHFUHDVHG�PXVFOH� WRQH���ZHDNQHVV���K�SRWRQLD� DQG�
GHOD�HG�GHYHORSPHQW�RI�PRWRU�VNLOOV�VXFK�DV�VLWWLQJ�DQG�ZDONLQJ��EHKDYLRUDO�DQG�HPRWLRQDO�GLIILFXOWLHV��VHL]XUHV�
DQG�NLGQH��SUREOHPV��)RU�WKHVH�SUREOHPV�WKH��QHHG�DGGLWLRQDO�VXSSRUW�DQG�DVVLVWDQFH��7KH�FDXVH�RI�WKLV�V�QGURPH�
LV�DQ�DFFLGHQWDO�HYHQW�GXULQJ�FHOO�GLYLVLRQ�DQG�UHVXOWHG�HLWKHU�GXULQJ�WKH�GLYLVLRQ�RI�WKH�PRWKHU�V�UHSURGXFWLYH�FHOOV�
RU�GXULQJ�WKH�GLYLVLRQ�RI�FHOOV�DW�WKH�EHJLQQLQJ�RI�GHYHORSPHQW�RI�]�JRWH��7KH�7ULSOH�;�V�QGURPH�LV�QRW�W�SLFDOO��
LQKHULWHG�RU�UXQ�IURP�RQH�JHQHUDWLRQ�WR�WKH�QH[W��$�IRUP�ZKHUH�RQO��D�SHUFHQWDJH�RI�WKH�ERG��FHOOV�FRQWDLQ�;;;�
FDQ�DOVR�RFFXU��'LDJQRVLV�LV�E��WKH�NDU�RW�SLQJ�RU�FKURPRVRPDO�DQDO�VLV��7KH�WUHDWPHQW�PD��LQFOXGH�WKH�VSHHFK�
DQG�SK�VLFDO�WKHUDS��DQG�WKH�FRXQVHOLQJ��7KH�SUHYDOHQFH�UDWH�RI�WKH�7ULSOH�;�V�QGURPH�LV�DURXQG���LQ�������JLUOV��
,W� LV�HVWLPDWHG�WKDW�����RI� WKRVH�DIIHFWHG�DUH�QRW�GLDJQRVHG�DV� WKH��HLWKHU�KDYH�QR�RU�RQO�� IHZ�V�PSWRPV��7KH�
SDUHQWV�VKRXOG�WDON�ZLWK�D�GRFWRU�DERXW�GLVTXLHWV�ZLWK�WKH�GHYHORSPHQW�RI�WKHLU�GDXJKWHUV�ZKLFK�ZLOO�KHOS�JLUOV�
UHFHLYH�DQ�HDUO��GLDJQRVLV�DQG�LQWHUYHQWLRQV��7KH�UHVHDUFKHV�KDYH�VKRZQ�WKDW�HDUO��WUHDWPHQWV�DW��RXQJHU�DJH�DUH�
PRUH�HIIHFWLYH�WRZDUGV�QRUPDOF��RI�OLIH�LQ�WKH�7ULSOH�;�FDVHV��$GROHVFHQWV�DQG�DGXOW�ZRPHQ�SUHVHQWLQJ�ZLWK�ODWH�
PHQDUFKH��PHQVWUXDO�LUUHJXODULWLHV��RU�IHUWLOLW��SUREOHPV�VKRXOG�EH�HYDOXDWHG�ILUVW�IRU�WKH�SUHPDWXUH�RYDULDQ�IDLOXUH�
DQG�7ULSOH�;�V�QGURPH�

.H��RUGV��&KURPRVRPH��7ULVRP���.DU�RW�SH��,QKHULW��6XSHUIHPDOH�
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RU� H[SHULHQFH� RQO�� PLOG� LJQRUDEOH� V�PSWRPV�� ,Q�
VRPH� FDVHV� WKH� V�PSWRPV�PD��EH�PRUH� DSSDUHQW�
LQFOXGLQJ� GHYHORSPHQWDO�� SV�FKRORJLFDO� DQG�
EHKDYLRUDO�SUREOHPV�DQG�PD��OHDG�WR�D�QXPEHU�RI�
RWKHU� LOO�KHDOWK� LQFOXGLQJ�ZRUN��VFKRRO�� VRFLDO�DQG�
relationship�problems�like�learning�dif�culties�and�
GHOD�HG�GHYHORSPHQW�RI�VSHHFK�DQG�ODQJXDJH�VNLOOV��
GHFUHDVHG�PXVFOH�WRQH���ZHDNQHVV���K�SRWRQLD�DQG�
GHOD�HG�GHYHORSPHQW�RI�PRWRU�VNLOOV�VXFK�DV�VLWWLQJ�
and�walking;�behavioral�and�emotional�dif�culties;�
VHL]XUHV�DQG�NLGQH��SUREOHPV���)RU�WKHVH�SUREOHPV�
WKH�� QHHG� DGGLWLRQDO� VXSSRUW� DQG� DVVLVWDQFH�� 7KH�
VHL]XUHV�RU� NLGQH�� DEQRUPDOLWLHV� RFFXU� LQ� D� VPDOO�
QXPEHU� DERXW� ��� SHUFHQW� RI� WKH� DIIHFWHG� IHPDOHV��
7UHDWPHQW�GHSHQGV�RQ�V�PSWRPV�DQG�WKHLU�VHYHULW��
LI�SUHVHQW�DQG�PD��LQFOXGH�WKH�VSHHFK�DQG�SK�VLFDO�
WKHUDS��DQG�WKH�FRXQVHOLQJ�

7KH�7ULSOH�;�V�QGURPH�LV�QRW�LQKHULWHG�RU�SUHVHQW�
VLQFH� ELUWK� DQG� UHVXOWHG� DV� DQ� HYHQW� RU� LQFLGHQFH�
GXULQJ� WKH� SURFHVV� RI� JDPHWRJHQHVLV� PHDQV� WKH�
IRUPDWLRQ�RI� UHSURGXFWLYH� FHOOV� RYXP�DQG� VSHUP��
$Q�HUURU�LQ�WKH�FHOO�GLYLVLRQ�FDOOHG�QRQ�GLVMXQFWLRQ�
UHVXOWV� LQ� UHSURGXFWLYH� FHOOV� ZLWK� DGGLWLRQDO�
FKURPRVRPHV�DQG�DQ�RRF�WH�RU�VSHUP�FHOO�PD��JDLQ�
DQ� H[WUD�FRS��RI� WKH�;�FKURPRVRPH�DV�D� UHVXOW� RI�
WKLV�QRQ�GLVMXQFWLRQ��7KH�JHQHWLF�PDNHXS�RI�D�FKLOG�
LV� WKHQ� FRQWULEXWHG�ZLWK� DQ� H[WUD� ;� FKURPRVRPH�
DQG� WKLV� FKLOG� ZLOO� KDYH� DQ� H[WUD� ;� FKURPRVRPH�
LQ� HDFK�RI� KHU� FHOOV�� ,Q� VRPH� FDVHV�� WKH� WULVRP��;�
LV�UHVXOWHG�LQ�WKH�FHOO�GLYLVLRQV�LQ�WKH�HDUO��VWDJH�RI�
WKH�HPEU�RQLF�GHYHORSPHQW��6RPHWLPHV�WKH�7ULSOH�
;� V�QGURPH� PD�� EH� SUHVHQWHG� ZLWK� DQ� H[WUD� ;�
FKURPRVRPH�LQ�RQO��VRPH�RI�WKHLU�FHOOV�QRW�DOO�WKH�
FHOOV�LQ�WKH�ERG���GXH�WR�WKH�LQFRUUHFW�FHOO�GLYLVLRQ�
LQ�WKH�HPEU�R�DQG�WHUPHG����;;����;;;�PRVDLFV��
XVXDOO��DVVRFLDWHG�ZLWK�D�IHZHU�V�PSWRPV�

�D�VH

:H� DOO� NQRZ� WKDW� QRUPDOO�� WKH� KXPDQ� ERG�� KDV�
��� FKURPRVRPHV� DUUDQJHG� LQ� ��� SDLUV� LQ� HDFK�
FHOO� LQFOXGLQJ� WZR� VH[� FKURPRVRPHV�� 7KH� JHQHV�
SUHVHQW� LQ� WKH� FKURPRVRPHV� FDUU�� LQVWUXFWLRQV�
DERXW�YDULRXV� FKDUDFWHULVWLFV� OLNH�KHLJKW� H�H� FRORU�
HWF�� 7KH� SDLU� RI� VH[� FKURPRVRPHV� SUHVHQWV� HLWKHU�
;;�RU�;<� FRPELQDWLRQ�DQG�GHWHUPLQHV� WKH� VH[�RI�
WKH� SHUVRQ�� $�PRWKHU� FDQ� JLYH� WKH� FKLOG� RQO�� DQ�
;� FKURPRVRPH� LQ� WKH� IHPDOH�JDPHWH�EXW� D� IDWKHU�
FDQ�SDVV�RQ�DQ�;�RU�D�<�FKURPRVRPH� LQ� WKH�PDOH�
JDPHWH�� ,I� WKH� ]�JRWH� UHFHLYHV� DQ� ;� FKURPRVRPH�
IURP�WKH�IDWKHU��WKHQ�GXH�WR�WKH�UHVXOWHG�;;�SDLU�RI�
VH[�FKURPRVRPHV� WKH� FKLOG� EHFRPHV�JHQHWLFDOO�� D�
IHPDOH��EXW�LI�WKH�]�JRWH�UHFHLYHV�D�<�FKURPRVRPH�
IURP� WKH� IDWKHU�� WKHQ�GXH� WR� WKH� UHVXOWHG�;<�SDLU�
RI�VH[�FKURPRVRPHV�WKH�FKLOG�EHFRPHV�JHQHWLFDOO��

D�PDOH��7KH�7ULSOH�;�FDVHV� LV�GXH�WR�DQ�DFFLGHQWDO�
HYHQW� RU� HUURU� EHIRUH� FRQFHSWLRQ� RU� HDUO�� LQ� WKH�
HPEU�RQLF�GHYHORSPHQW��UHVXOWLQJ�LQ�DQ�DGGLWLRQDO�
WKLUG� ;� FKURPRVRPH� LQ� WKH� FHOOV� HLWKHU� GXULQJ�
WKH� GLYLVLRQ� RI� WKH�PRWKHU�V� UHSURGXFWLYH� FHOOV� RU�
GXULQJ�GLYLVLRQ�RI�FHOOV�GXULQJ�QHDU�WKH�EHJLQQLQJ�
RI�GHYHORSPHQW�DIWHU�IHUWLOL]DWLRQ��DQG�GXH�WR�H[WUD�
;�FKURPRVRPH�WKH�NDU�RW�SH�UHVXOWV�LQ����;;;�LQ�
HDFK�FHOO�LQVWHDG�RI�QRUPDO�NDU�RW�SH����;;�

7KLV� DFFLGHQWDO� RU� UDQGRP� HUURU� FDXVLQJ� WKH�
7ULSOH�;� VLWXDWLRQ�PD�� EH� UHVXOWHG�PRVWO�� E�� WKH�
QRQ�GLVMXQFWLRQ� RI� HLWKHU� WKH� RYXP� RU� WKH� VSHUP�
FHOO� ZKLFK� GLYLGHV� LQFRUUHFWO��� UHVXOWLQJ� LQ� DQ�
H[WUD� ;� FKURPRVRPH� LQ� WKH� ]�JRWH� DQG� VR� DOO� WKH�
FHOOV� LQ� WKH� JURZLQJ� ERG�� ZLOO� KDYH� DQ� H[WUD� ;�
FKURPRVRPH��2FFDVLRQDOO���WKH�FKLOG�KDV�D�PRVDLF�
IRUP� RI� WKH� 7ULSOH� ;� V�QGURPH�ZKHUH�RQO�� VRPH�
FHOOV�LQ�WKH�ERG��KDYH�WKH�H[WUD�;�FKURPRVRPH�DQG�
RQO��D�SHUFHQWDJH�RI�WKH�ERG��FHOOV�FRQWDLQ�;;;�E��
WKH�LQFRUUHFW�FHOO�GLYLVLRQ�DQG�D�UDQGRP�HUURU�HDUO��
LQ� WKH� HPEU�RQLF� GHYHORSPHQW�� )HPDOHV�ZLWK� WKH�
PRVDLF�IRUP�PD��KDYH�OHVV�REYLRXV�V�PSWRPV��7KH�
7ULSOH�;� V�QGURPH� LV� D� JHQHWLF�GLVRUGHU�GXH� WR� D�
UDQGRP�JHQHWLF�HUURU�EXW�LW�LV�XVXDOO��QRW�LQKHULWHG�
RU�UXQ�IURP�RQH�JHQHUDWLRQ�WR�WKH�QH[W��

��PSWRPV�D���V���V

Usually�it�is�very�dif�cult�to�generalize�or�simplify�
WKH�HIIHFWV�RI�WKLV�V�QGURPH�DQG�VR�WKH�YDVW�PDMRULW��
RI�WULSOH�;�IHPDOHV�UHPDLQ�QHYHU�GLDJQRVHG�DV�WKH��
DUH� KHDOWK�� DQG� KDYH� QR� DQ�� REYLRXV� V�PSWRP��
6LJQV�DQG�V�PSWRPV�YDU��JUHDWO��DPRQJVW�IHPDOH�
ZLWK� WULSOH� ;� V�QGURPH�� 0DQ�� H[SHULHQFH� HLWKHU�
QR� QRWLFHDEOH� HIIHFWV� RU� RQO�� PLOG� V�PSWRPV��
0RVWO��7ULSOH�;�V�QGURPH� LV�GHWHFWHG�RIWHQ�ZKHQ�
SDUHQWV� WDONHG�ZLWK�D�GRFWRU�DERXW�GLVTXLHWV�ZLWK�
WKH�GHYHORSPHQW�RI�WKHLU�GDXJKWHU�V�GHYHORSPHQW��
&HUWDLQO��WKLV�KHOSV�JLUOV�UHFHLYH�DQ�HDUO��GLDJQRVLV�
DQG�HDUO��LQWHUYHQWLRQV��DQG�UHVHDUFKHV�KDYH�VKRZQ�
WKDW� HDUO�� WUHDWPHQWV� DW� �RXQJHU� DJH� DUH� PRUH�
HIIHFWLYH��%HLQJ�WDOOHU�WKDQ�VWDQGDUG�QRUPDO�KHLJKW�
LV�XVXDOO�� WKH�PRVW� W�SLFDO�SK�VLFDO� IHDWXUH��0RVW�
IHPDOHV�ZLWK�WULSOH�;�V�QGURPH�KDYH�QRUPDO�VH[XDO�
GHYHORSPHQW�DQG�IHUWLOLW��KDYLQJ�QRUPDO�DELOLW��IRU�
SUHJQDQF���0RVWO��WKHLU�LQWHOOLJHQFH�OHYHO�LV�LQ�WKH�
QRUPDO�UDQJH�DQG�SRVVLEO��D�OLWWOH�ORZHU�OHYHO�WKDQ�
WKHLU�VLEOLQJV�DQG�RQO��IHZ�FDVHV�PD��EH�DVVRFLDWHG�
ZLWK� WKH� LQWHOOHFWXDO� GLVDELOLWLHV� DQG� EHKDYLRUDO�
WURXEOHV�

$V� RQO�� RQH� ;� FKURPRVRPH� LV� DFWLYH� DW� DQ��
WLPH�ZKHUHDV�OLRQL]DWLRQ�DQG�LQDFWLYDWLRQ�RI�RWKHU�
WZR� LQDFWLYH�;�FKURPRVRPHV� LQ�DOO� IHPDOH�FHOOV� LQ�
WULSOH�;�V�QGURPH�SUHVHQW�WZR�%DUU�ERGLHV�LQ�HDFK�
FHOO�� 7KHUH� DUH� VHOGRP� DQ�� REVHUYDEOH� SK�VLFDO�

'KDQHVK�.XPDU�6KDUPD���7ULSOH�;�6�QGURPH��$Q�$SSUDLVDO�8QGHU�5HYLHZ�6WXG�
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DQRPDOLHV� LQ� WULSOH� ;� IHPDOHV�� RWKHU� WKDQ� EHLQJ�
WDOOHU� WKDQ� DYHUDJH�� $SDUW� IURP� WKH� WDOO� VWDWXUH��
WKH� VLJQV� DQG� V�PSWRPV� LQ� IHPDOHV�ZLWK� WULSOH� ;�
V�QGURPH� VRPHWLPHV� PD�� LQFOXGH� DQ� LQFUHDVHG�
ULVN� RI� WKH� YHUWLFDO� VNLQ� IROGV� FRYHULQJ� WKH� LQQHU�
FRUQHUV� RI� WKH� H�HV� L�H�� HSLFDQWKDO� IROGV�� ZLGHO��
VSDFHG� H�HV� FDOOHG� K�SHUWHORULVP�� GHFUHDVHG�
muscle� tone� and� curved� little� �nger� towards� the�
4th� �nger� called� clinodactyly;�� D� VPDOO� KHDG� RU�
PLFURFHSKDO��� VFROLRVLV� DQG� SRRU� FRRUGLQDWLRQ�
HWF�� 7KH� GLDJQRVLV� RI� WKH� 7ULSOH� ;� FDVHV� LV� E�� WKH�
NDU�RW�SLQJ� RU� FKURPRVRPDO� DQDO�VLV�� DQG� UDUHO��
WKH�7HWUDVRP��;�DQG�3HQWDVRP��;�V�QGURPHV�PD��
DOVR�EH�GHWHFWHG�ZLWK�PRVW�RI�WKH�FKDUDFWHULVWLFV�RI�
the�Trisomy�X�and�more�signi�cant�developmental�
GHOD�V�DQG�G�VPRUSKLF� IHDWXUHV�WKDQ�WKH�7ULVRP��
;��7KH�FRQJHQLWDO�PDOIRUPDWLRQV�DQG�WKHLU�VHYHULW��
DUH� PRUH� LQ� WKH� 3HQWDVRP�� ;� DQG� LW� VKRZV� D�
W�SLFDO�VKRUW�VWDWXUH��ZKLFK�LV�DEVHQW�LQ� WKH�7ULSOH�
;� V�QGURPH��� 7KH� HOHFWURHQFHSKDORJUDSK�� PD��
SUHVHQW�DEQRUPDOLWLHV��

6RPH� IHPDOHV� ZLWK� WKH� 7ULSOH� ;� V�QGURPH�
PD�� EH� DVVRFLDWHG� ZLWK� WKH� GHYHORSPHQWDO��
SV�FKRORJLFDO� DQG� EHKDYLRUDO� SUREOHPV� DQG� PD��
OHDG�WR�D�QXPEHU�RI�RWKHU�LOO�KHDOWK�LQFOXGLQJ�ZRUN��
VFKRRO��VRFLDO�DQG�UHODWLRQVKLS�SUREOHPV�DQG�QHHG�
IRU�DGGLWLRQDO�VXSSRUW�RU�DVVLVWDQFH��7KHUH�PD��EH�
GHOD�HG� GHYHORSPHQW� RI� VRFLDO�� VSHHFK�� ODQJXDJH��
OHDUQLQJ� VNLOOV� VXFK� DV� UHDGLQJ�� XQGHUVWDQGLQJ� RU�
math� as� well� as� �ne� and� gross� motor� skills� like�
VLWWLQJ�DQG�ZDONLQJ��RQ�DYHUDJH����SRLQWV�GHFUHDVHG�
,4V�DQG�SUREOHPV�ZLWK�UHDGLQJ�DQG�XQGHUVWDQGLQJ�
PDWK�� SRRU� FRRUGLQDWLRQ�� VHOI�HVWHHP� DQG� VHOI�
con�dence;�attention�de�cit�hyperactivity�disorder�
(ADHD),� de�cit� in� memory,� judgment� and�
LQIRUPDWLRQ� SURFHVVLQJ�� DQ[LHW�� DQG� GHSUHVVLRQ���
7KHVH� SUREOHPV� PD�� HDVH� DV� WKH�� JHW� ROGHU� DQG�
UHDFK�DGXOWKRRG��$�VWHDG��KRPH�HQYLURQPHQW�DQG�
VHWWLQJ�FDQ� LPSURYH�VRPH�RI� WKH�V�PSWRPV� LQ�WKH�
WULSOH�;�V�QGURPH�FDVHV���

/HVV�RIWHQ��WKH�7ULSOH�;�V�QGURPH�PD��GHYHORS�
DEQRUPDO� RYDULHV� DQG�RU�XWHUXV�� D� GHOD�HG�RU� DQ�
HDUO��RQVHW�RI�SXEHUW��DQG�SUREOHPV�ZLWK�IHUWLOLW���
SUHPDWXUH�RYDULDQ� IDLOXUH�RU�RYDU��DEQRUPDOLWLHV��
NLGQH��DQG�KHDUW�SUREOHPV��IUHTXHQW�XULQDU��WUDFW�
infections� (UTIs),� stomach� pain,� constipation,� �at�
IHHW�� DQG� DEQRUPDO� VKDSH� RI� VWHUQXP�� FKHVW� ZDOO�
DQG�ULEFDJH�FDOOHG�SHFWXV�H[FDYDWXP���$GROHVFHQWV�
DQG� DGXOW�ZRPHQ�SUHVHQWLQJ�ZLWK� ODWH�PHQDUFKH��
PHQVWUXDO� LUUHJXODULWLHV�� RU� IHUWLOLW�� SUREOHPV�
VKRXOG�EH�HYDOXDWHG�IRU�SUHPDWXUH�RYDULDQ�IDLOXUH�
DQG� WKHQ� WULSOH� ;� V�QGURPH�� 3UHVHQFH� RI� VHL]XUH�
GLVRUGHUV� DQG� ((*� DEQRUPDOLWLHV� YDU�� EHWZHHQ�
�� WR� ���� E�� YDULRXV� JURXS� VWXGLHV� DQG�PHDQV�RI�

DVFHUWDLQPHQW� EXW� LQ� WKH� ODUJHVW� FRKRUWV� FOLQLFDO�
VHL]XUHV�DUH�SUHVHQW�LQ�DSSUR[LPDWHO������RI�FDVHV��
7KH� DEVHQFH�� SDUWLDO� DQG� JHQHUDOL]HG� VHL]XUHV�
KDYH� EHHQ� FODLPHG� ZLWK� JRRG� FRPHEDFN� E�� WKH�
DQWLFRQYXOVDQW� WKHUDSLHV����� The� �nding� of� white�
PDWWHU�KLJK� LQWHQVLW�� IRFL� LQ� ����RI� IHPDOHV�ZLWK�
WULVRP��;� KDV� EHHQ� UHSRUWHG�� ZKLFK� LV� VLPLODU� WR�
WKRVH� VHHQ� LQ� RWKHU� VH[� FKURPRVRPH� DQHXSORLG��
JURXSV� DQG� SRSXODWLRQV� OLNH� ���;;<<� DQG�
���;;;;<��

��D��RV�V

8VXDOO��WKH�7ULSOH�;�FDVHV�DUH�QHYHU�GLDJQRVHG�DQG�
PD�� UHPDLQ� XQGLDJQRVHG� LQ� WKHLU� OLYHV� EHFDXVH�
WKHVH� IHPDOHV� DUH� PRVWO�� KHDOWK�� DQG� VKRZ� QR�
UHPDUNDEOH�V�PSWRPV�DQG�QRWLFHDEOH�VLJQV�RI�WKLV�
V�QGURPH�� 7KH�� FRPH� LQ� YLHZ� DQG� WKH� GLDJQRVLV�
PD��EH�GLVFRYHUHG�ZKLOH�FKHFNLQJ�RWKHU�LVVXHV�RU�
EHLQJ� WHVWHG� IRU� RWKHU�PHGLFDO� UHDVRQV�XVXDOO�� LQ�
WKH�ODWHU�SHULRG�LQ�OLIH��7KH�7ULSOH�;�FDVHV�PD��DOVR�
EH�GLVFRYHUHG�GXULQJ�SUHQDWDO� WHVWLQJ�RI� WKH�FKLOG�
IRU�VRPH�RWKHU�JHQHWLF�GLVRUGHUV��,I�D�7ULSOH�;�FDVH�
LV� VXVSHFWHG�RQ� WKH�EDVLV� RI� VLJQV�DQG� V�PSWRPV��
then�it�can�be�con�rmed�by�a�genetic�testing�called�
NDU�RW�SLQJ� L�H�� FKURPRVRPH� DQDO�VLV� XVLQJ� D�
EORRG� VDPSOH�� 7KH� JHQHWLF� FRXQVHOLQJ� FDQ� KHOS�
WR� JDLQ� FRPSUHKHQVLYH� LQIRUPDWLRQ� DERXW� 7ULSOH�
;� V�QGURPH� LQ� DGGLWLRQ� WR� WKH� JHQHWLF� WHVWLQJ�� ,Q�
SUHQDWDO� VWDWXV� WKH� DPQLRFHQWHVLV� RU� FKRULRQLF�
YLOOXV�VDPSOLQJ�FDQ�EH�DSSOLHG�IRU�GLDJQRVLQJ�WKH�
7ULSOH� ;� FDVHV�� 2QH� VWXG�� KDV� FODLPHG� WKDW� ����
RI� WKH�SUHQDWDOO��GLDJQRVHG� IHWXVHV�ZLWK� 7ULSOH�;�
ZHUH� DERUWHG� LQ� 'HQPDUN� EHWZHHQ� �HDU� �����
and� 1984.� This� �gure� dropped� to� 56%� with� the�
LPSURYHG�LQIRUPDWLRQ�E�������DQG�WKH�QXPEHU�RI�
DERUWLRQV�GLPLQLVKHG��$QRWKHU�VWXG��UHSRUWHG�WKDW�
LQ�1HWKHUODQGV�EHWZHHQ��HDU� ����� DQG� ������ ����
FDVHV�ZHUH�HOHFWHG� WR�EH�DERUWHG�ZKHQ�FRQIURQWHG�
ZLWK� D� SUHQDWDO� GLDJQRVLV� RI� 7ULSOH� ;�� :LWK� WKH�
EDODQFHG� LQIRUPDWLRQ� WR� WKH� IRUWKFRPLQJ� SDUHQWV�
DERXW�WKH�SUHQDWDO�GLDJQRVLV�RI�7ULSOH�;�FDVHV��WKH�
LQFLGHQFH�RI�YROXQWDU��WHUPLQDWLRQ�RI�SUHJQDQF��RU�
DERUWLRQ�FDQ�EH�UHGXFHG���

��HDWPH�W

7KH� 7ULSOH� ;� V�QGURPH� LWVHOI� KDV� QR� FXUH� DV� WKH�
FKURPRVRPH� HUURU� FDXVLQJ� WULSOH� ;� V�QGURPH� LV�
QRQ� UHSDLUDEOH�� VR� WKH� WUHDWPHQW� LV� EDVHG� RQ� WKH�
V�PSWRPV�DQG�WKH�QHHGV�DQG�PD��LQFOXGH�VSHHFK�
WKHUDS��� SK�VLFDO� WKHUDS�� DQG� FRXQVHOLQJ�� 7KH�
SUHYDOHQFH� UDWH� RI� WKH� 7ULSOH� ;� FDVHV� LV� DURXQG� ��
LQ������� IHPDOHV�� ,W� LV� HVWLPDWHG� WKDW�����RI� WKRVH�
DIIHFWHG�DUH�QRW�GLDJQRVHG�DV�WKH��HLWKHU�KDYLQJ�QR�
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any�notable�dif�culty�or�only�with�few�symptoms.�
It�was��rst�identi�ed�in�1959���ZKHQ�D�ZRPDQ�ZLWK�D�
���;;;�NDU�RW�SH�ZDV�UHSRUWHG�E��3DWULFLD�$��-DFREV�
JURXS�DW�:HVWHUQ�*HQHUDO�+RVSLWDO� LQ�(GLQEXUJK��
6FRWODQG��7KDW�ZRPDQ�ZDV�ZLWK�����HDUV�LQ�DJH����IW��
��LQ��������FP�LQ�KHLJKW�DQG�����OE���������NJ�ZHLJKW��
6KH�KDG�SUHPDWXUH� RYDULDQ� IDLOXUH� DW�DJH����� DQG�
KHU�PRWKHU����DQG�IDWKHU�����HDUV�DW�WKH�WLPH�RI�KHU�
FRQFHSWLRQ��-DFREV�JURXS�FDOOHG�WKLV�WULSOH�;�ZRPDQ�
D� �VXSHUIHPDOH�� EXW� WKLV� WHUP�ZKLFK�ZDV�ZLWKRXW�
PRUH� DGR� FULWLFL]HG� DQG� FRXOG�QRW�EH� DFFHSWHG� DV�
EDVHG�RQ�WKH�LQFRUUHFW�DVVXPSWLRQ�DQG�K�SRWKHVLV�
WKDW�WKH�VH[�GHWHUPLQDWLRQ�V�VWHP�LQ�PDPPDOV�ZDV�
similar�as�in�the�fruit��y�Drosophila.���/DWHU�LQ�������
%HUQDUG� /HQQR[� D� %ULWLVK� SDWKRORJLVW�� JHQHWLFLVW�
DQG� WKH�SULQFLSDO�FRQVXOWDQW�RQ�PHGLFDO�WHUPV�IRU�
WKH�2[IRUG�(QJOLVK�'LFWLRQDU��� UHFRPPHQGHG� WKH�
WHUP�;;;�V�QGURPH�

7KHUH� LV� QR� SHUPDQHQW� FXUH� IRU� WKH� 7ULSOH� ;�
V�QGURPH�EXW�WKH�WUHDWPHQW�FDQ�KHOS�LQ�DOOHYLDWLRQ�
with�the�speci�c�symptoms.�Depending�on�the�age�of�
D�IHPDOH�ZLWK�WKH�7ULSOH�;��KHU�QRWLFHDEOH�V�PSWRPV�
DQG� WKHLU� VHYHULW��� WKH� RSWLRQV� UHJDUGLQJ� WKH�
treatment�vary.�As�already�mentioned,��nding�the�
VHUYLFHV�HDUO��LV�PRUH�LPSRUWDQW�WRZDUGV�LQFUHDVLQJ�
WKH�DELOLW��WR�KHOS�D�7ULSOH�;�IHPDOH�OLYH�D�KHDOWKLHU�
DQG� PRUH� SURGXFWLYH� OLIH� E�� PLQLPL]LQJ� WKHLU�
V�PSWRPV���7UHDWPHQWV�VKRXOG�LQFOXGH�WKH�UHJXODU�
GRFWRU� YLVLWV� WR� VFUXWLQL]H� WKH� JLUO�V� GHYHORSPHQW��
any� delay� in� societal� adjustment� or� de�ciencies,�
ODQJXDJH� GLVDELOLWLHV� RU� KHDOWK� SUREOHPV�� $IWHU�
con�rmation� and� diagnosis� a� prompt� treatment�
FDQ�EH�VFKHGXOHG�IRU�DQ��DVVRFLDWHG�GHYHORSPHQWDO�
GHOD�V�� OHDUQLQJ� GLVDELOLWLHV� RU� KHDOWK� SUREOHPV��
7KH�GRFWRU�VKRXOG�UHFRPPHQG�SHULRGLF�VFUHHQLQJV�
WKURXJKRXW� FKLOGKRRG� DQG� HYHQ� LQ� DGXOWKRRG� LQ�
VXVSLFLRXV� FDVHV�� 7KHQ� RQO�� HDUO�� LQWHUYHQWLRQ�
VHUYLFHV� OLNH� VSHHFK�� RFFXSDWLRQDO�� SK�VLFDO� RU�
GHYHORSPHQWDO� WKHUDS��FDQ�EH�DSSOLHG�DV� VRRQ� DV�
UHTXLUHPHQWV�DUH�UHFRJQLVHG�

�RSH�D���V�SSR�W

7KH� IHPDOHV� ZLWK� 7ULSOH� ;� V�QGURPH� FDQ� OHDG� D�
FRPSOHWH� DQG�KDSS�� OLIH� KRZHYHU�� VRPHWLPHV� WKH�
KHOS�DQG�VXSSRUW�DUH�QHHGHG�LQ� WKH�IRUP�RI� VRPH�
VWUDWHJLHV�� 7KH� VXSSRUW� JURXSV� KHOS� DQG� VXSSRUW�
E�� RIIHULQJ� LQIRUPDWLRQ� DQG� DGYLFH� RQ� FRSLQJ��
ZD�V� WR� DVVHPEOH� DQG� FKDW�ZLWK�RWKHUV� LQ� VLPLODU�
FLUFXPVWDQFHV�� 7KH� FRSLQJ� OHDUQLQJ� GLVDELOLW�� E��
WKH�GLVDELOLW��VXSSRUW�UHVRXUFH�LV�D�OLWWOH�FKDOOHQJLQJ�
MRE��7KH�WUXVWHG�IULHQG�RU�IDPLO��PHPEHU�FDQ�DGRSW�
ZD�V�WR�UHOLHYH�KHU�VWUHVV�RYHUZKHOPLQJ�VLWXDWLRQ��
7KH�SDUHQW�V�UHVSRQVLELOLWLHV�DUH�LPSRUWDQW�EHFDXVH�
WKH�� KDYH� WR� EH� FDUHIXO� DERXW�XQXVXDO� V�PSWRPV�

DQG� GHYHORSPHQWDO� PLOHVWRQHV� LQ� WKHLU� FKLOG� OLNH�
learning� to� say� �rst� words� or� learning� to� walk�
HWF�� DQG� DQ�� SUREOHP�ZLWK� OHDUQLQJ�� HPRWLRQV� RU�
EHKDYLRU��7KH��DUH�H[SHFWHG� WR�NH�� WKHLU�SHUVRQDO�
information� regarding� pregnancy,� any� signi�cant�
LOOQHVVHV�RU�DQ��PHGLFDWLRQV�XVHG�

7KH� HGXFDWLRQDO� VXSSRUW� VHUYLFHV� SOD�� DQ�
LPSRUWDQW�SDUW� WRZDUGV�PDQDJLQJ� WKLV�V�QGURPH��
7KH� HGXFDWLRQDO� DVVLVWDQFH�� WHFKQLTXHV� DQG�
VWUDWHJLHV� ZLOO� KHOS� LQ� OHDUQLQJ� GLVDELOLW�� WR� EH�
VXFFHVVIXO� LQ� VFKRRO� DQG� GDLO�� URXWLQH� OLIH�� 7KH�
HGXFDWLRQDO� VXSSRUW� FDQ� HGXFDWH� JLUOV� DERXW� WKH�
ZD�V� WR� NHHS� VZLIWQHVV� LQ� VFKRRO�� 6RPH� JLUOV�
PD�� EH� HOLJLEOH� IRU� VRPH� HGXFDWLRQ� SODQ� DQG� DQ�
LQGLYLGXDOL]HG� HGXFDWLRQDO� SURJUDP� �,(3��� ZKLFK�
DUH�SODQQHG�WR�KHOS�FKLOGUHQ�ZLWK�VSHFLDOL]HG�QHHGV�
LQ�JHQHWLF�GLVRUGHUV��3DUDOOHO��WKH�HDUO��LQWHUYHQWLRQ�
VHUYLFHV�FDQ�EH�YHU��VXSSRUWLYH�DQG�PRUH�HIIHFWLYH�
LQ�PDQDJLQJ�WKH�7ULSOH�;�FDVHV�WR�SURYLGH�VSHHFK���
ODQJXDJH��RFFXSDWLRQDO��SK�VLFDO�RU�GHYHORSPHQWDO�
WKHUDSLHV� LQ� WKH� LQLWLDO� SHULRG� RI� WKHLU� OLIH� RU� DV�
HDUO�� DV� WKH� FRQFHUQV� DUH� UHFRJQL]HG� WR� KHOS�
increase� strength,� coordination,� con�dence� and�
LQWHUDFW�EHWWHU�ZLWK�RWKHU�FKLOGUHQ��$V� WKH�IHPDOHV�
ZLWK� 7ULSOH� ;� V�QGURPH� DUH� VHQVLWLYH� WR� GHYHORS�
DQ[LHW��� EHKDYLRUDO� DQG� HPRWLRQDO� SUREOHPV�� WKH�
VXSSRUWLYH� HQYLURQPHQW� DV� ZHOO� DV� SV�FKRORJLFDO�
counseling�will�de�nitely�help�teach�the�female�and�
KHU�IDPLO��KRZ�WR�H[SUHVV�ORYH��HQFRXUDJHPHQW�DQG�
PRUDO� VXSSRUW� DQG� KRZ� WR� GLVFRXUDJH� EHKDYLRUV�
FDXVH� QHJDWLYHO�� LPSDFW� LQ� OHDUQLQJ� DQG� VRFLDO�
IXQFWLRQLQJ�� 7KH� &RXQVHOLQJ� RI� WKH�ZKROH� IDPLO��
LV�QHFHVVDULO�� UHTXLUHG� WR�EHWWHU�XQGHUVWDQG�DERXW�
WKH�7ULSOH�;� V�QGURPH� DQG�KHOS� WKH�JLUO� WR� OLYH� D�
SURGXFWLYH�OLIH��7KH�DVVLVWDQFH�DQG�VXSSRUW�LQ�GDLO��
IXQFWLRQLQJ�OLNH�URXWLQH�OLYLQJ��VRFLDO�RSSRUWXQLWLHV�
DQG� HPSOR�PHQW� SOD�� DQ� LPSRUWDQW� UROH� LQ� WKH�
WUHDWPHQW�RI�WKHVH�FDVHV�

7KH� HDUO�� LQWHUYHQWLRQV� RI� WUHDWPHQW� LQ� WKLV�
V�QGURPH� VKRXOG� EH� FRQVLGHUHG� DW� KHU� LQIDQF��
SHULRG� IRU� WKH� SK�VLFDO� WKHUDS��� DJH� RI� ���PRQWK�
IRU�WKH�VSHHFK�GHOD��������HDUV�IRU�WKH�UHDGLQJ�DQG�
WKH� OHDUQLQJ� LVVXHV�� DQG� ���� �HDUV� IRU� WKH� DQ[LHW��
RU� WKH� GHSUHVVLRQ���� ,W� LV� YHU�� LPSRUWDQW� IRU� WKH�
parents�to�consult� the�physician�if� they��nd�some�
FRQFHUQV�UHJDUGLQJ�WKH�SK�VLFDO�DQG�WKH�HPRWLRQDO�
GHYHORSPHQW� LQ� WKHLU� GDXJKWHUV�� 7KH� 7ULSOH� ;�
V�QGURPH�DW�WKHLU��RXQJ�DJH�PD��GHYHORS�VSHHFK��
learning�or� social� adjustment�dif�culties� and��nd�
WKHPVHOYHV�ZLWK� ORZ�VHOI�HVWHHP�DQG� WKHQ� OHDG� WR�
VFKRRO� RU� VRFLDO� SUREOHPV� OLNH� WURXEOH� LQ�PDNLQJ�
IULHQGV� DQG� VWUXJJOHV� DW� VFKRRO�� 7KH� SURSHU�
FRXQVHOLQJ� DQG� VLQFHUH� WUHDWPHQW� FDQ�JXLGH� WKHVH�
JLUOV� WKH� SUDFWLFDO� VNLOOV� WR� KHOS� PDNLQJ� IULHQGV�
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and�feel�more�con�dent�in�school;�and�educational�
VHUYLFHV�FDQ�KHOS�WKHP�VXFFHHG�DFDGHPLFDOO��

&RQFOXVLRQ

The� Triple� X� syndrome� was� �rst� identi�ed� in�
����� DV� D� JHQHWLF� FRQGLWLRQ� GLVWLQJXLVKHG� E�� DQ�
H[WUD�;�FKURPRVRPH� LQ�HDFK�FHOO� RI� WKH�ERG��RI�D�
IHPDOH�� ,Q� WKHVH� FDVHV�� WKHUH� DUH� QR� DQ�� REYLRXV�
SK�VLFDO�GLIIHUHQFHV�RWKHU� WKDQ�RIWHQ�WDOOHU�VWDWXUH�
RI� WKHVH� IHPDOHV� ZLWK� WKH� QRUPDO� IHUWLOLW�� DQG�
VH[XDO� OLIH�� 6RPHWLPHV� LW� PD�� EH� DVVRFLDWHG� ZLWK�
WKH� GHYHORSPHQWDO�� SV�FKRORJLFDO� DQG� EHKDYLRUDO�
SUREOHPV�� DQG� PD�� OHDG� WR� D� QXPEHU� RI� RWKHU�
LOO� KHDOWK� LQFOXGLQJ� ZRUN�� VFKRRO�� VRFLDO� DQG�
UHODWLRQVKLS�SUREOHPV��DQG�WKHQ�WKHUH�LV�D�QHHG�IRU�
WKH�DGGLWLRQDO�VXSSRUW�RU�DVVLVWDQFH��7KLV�V�QGURPH�
LV�GXH�WR�DQ�DFFLGHQWDO�HYHQW�UHVXOWHG�HLWKHU�GXULQJ�
WKH� GLYLVLRQ� RI� WKH�PRWKHU�V� UHSURGXFWLYH� FHOOV� RU�
GXULQJ�GLYLVLRQ�RI�FHOOV�GXULQJ� WKH� LQLWLDO� VWDJH�RU�
EHJLQQLQJ�RI�WKH�GHYHORSPHQW�RI�HPEU�R��,W� LV�QRW�
W�SLFDOO�� LQKHULWHG�RU� UXQ� IURP� RQH�JHQHUDWLRQ� WR�
WKH�QH[W��7KH�GLDJQRVLV�LV�E��WKH�NDU�RW�SLQJ�DQG�
the� treatment� helps� in� alleviation� with� speci�c�
V�PSWRPV�� DQG� PD�� LQFOXGH� WKH� VSHHFK� WKHUDS���
SK�VLFDO� WKHUDS�� DQG� FRXQVHOLQJ�� 7KH� SDUHQWV�
VKRXOG� WDON� ZLWK� D� GRFWRU� DERXW� GLVTXLHWV� ZLWK�
WKH� GHYHORSPHQW� RI� WKHLU�GDXJKWHUV� WR� GHWHFW� WKLV�
V�QGURPH� DQG� FHUWDLQO�� WKLV� KHOSV� JLUOV� UHFHLYH�
DQ� HDUO�� GLDJQRVLV� DQG� HDUO�� LQWHUYHQWLRQV�� DV�
UHVHDUFKHV�KDYH�VKRZQ�WKDW�WKH�HDUO��WUHDWPHQWV�DW�
�RXQJHU�DJH�DUH�PRUH�HIIHFWLYH� WRZDUGV�QRUPDOF��
RI�OLIH�LQ�WKLV�V�QGURPH�

5HIHUHQFH�

��� *+5� �*HQHWLFV� +RPH� UHIHUHQFH��� 7ULSOH� ;�
6�QGURPH�����6HSWHPEHU������

��� 7DUWDJOLD� 15�� +RZHOO� 6�� 6XWKHUODQG� $�� :LOVRQ�
5�� :LOVRQ� /�� $� UHYLHZ� RI� WULVRP�� ;� ����� ;;;���
2USKDQHW�-RXUQDO�RI�5DUH�'LVHDVHV�����0D�����������

��� *$5'� �*HQHWLF� DQG� 5DUH� 'LVHDVHV��� ��� ;;;�
V�QGURPH�����6HSWHPEHU������

��� 2WWHVHQ� $�� $NVJODHGH� /�� *DUQ� ,�� 7DUWDJOLD� 1��
7DVVRQH� )�� *UDYKROW� &�� %RMHVHQ� $�� 6RUHQVHQ� .��
-RUJHQVHQ�1�� 5DMSHUW�'H�0H�WV�(��*HUGHV�7�� /LQG�
$0��.MDHUJDDUG�6��-XXO�$��,QFUHDVHG�QXPEHU�RI�VH[�
FKURPRVRPHV�DIIHFWV�KHLJKW�LQ�D�QRQ�OLQHDU�IDVKLRQ��
$P�-�0HG�*HQHW�$����������������������

��� 2WWHU�0��6FKUDQGHU�6WXPSHO�&7��&XUIV�/0��7ULSOH�
;� V�QGURPH�� D� UHYLHZ� RI� WKH� OLWHUDWXUH�� (XURSHDQ�
-RXUQDO�RI�+XPDQ�*HQHWLFV��0DUFK����������������
����

��� -XGLWK�/�5RVV��7ULSOH�;�6�QGURPH��.LGV+HDOWK���IRU�
3DUHQWV��5HYLHZHG��$XJXVW������

��� *URVVR� 6�� )DUQHWDQL� 0$�� 'L� %DUWROR� 50��
%HUDUGL� 5�� 3XFFL� /�� 0RVWDUGLQL� 5�� $QLFKLQL� &��
%DUWDOLQL� *�� *DOLPEHUWL� '�� 0RUJHVH� *�� %DOHVWUL� 3��
(OHFWURHQFHSKDORJUDSKLF� DQG� HSLOHSWLF� SDWWHUQV� LQ�
;� FKURPRVRPH� DQRPDOLHV�� -� &OLQ� 1HXURSK�VLRO��
������������������

��� 5RXEHUWLH�$��+XPEHUWFODXGH�9��/H�GHW�-��/HIRUW�*��
(FKHQQH�%��3DUWLDO�HSLOHSV��DQG����;;;�NDU�RW�SH��
UHSRUW�RI�IRXU�FDVHV��3HGLDWU�1HXURO����������������
���

��� +RIIPDQ�7/��9RVVRXJK�$�� )LFLFLRJOX�&��9LVRRWVDN�
-�� %UDLQ� PDJQHWLF� UHVRQDQFH� LPDJLQJ� ILQGLQJV�
LQ� ���;;;;<� V�QGURPH�� 3HGLDWU� 1HXURO��
�����������������

���� 6FKUDQGHU�6WXPSHO� &� �������� 7ULSOH�;�6�QGURPH�
RU�7ULVRP��;��3')���3DWLHQW�&DUH��������������������
$UFKLYHG�IURP�WKH�RULJLQDO�RQ�������������5HWULHYHG�
������������

���� :ULJKW�'DYLG� 'RZQV�� 7KH� KLVWRU�� RI� D�GLVDELOLW���
283�2[IRUG�����������

���� )HUJXVRQ�6PLWK� 0DOFROP� $�� 3XWWLQJ� PHGLFDO�
JHQHWLFV�LQWR�SUDFWLFH��$QQXDO�5HYLHZ�RI�*HQRPLFV�
DQG�+XPDQ�*HQHWLFV��6HSWHPEHU��������������
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